The paper summarizes the results of long-term measurements of soil temperature. The measurements were performed at two depths: 5 cm and 20 cm, on a series of five experimental plots with different stocking. The temperature of soil in the submontane beech forest at the Ecological Experimental Site (EES) Kremnické vrchy Mts. reached maximum values in August, minimum ones in February. The obtained data were processed using t-test and regression analysis -to evaluate the influence of soil temperature at the discussed soil depths on the biomass production in plants. An important influence of this factor was confirmed at both depths.
JOURNAL OF FOREST SCIENCE, 51, 2005 (6): 276-282 Soil temperature is an important bio-climatic factor significantly influencing the site character. The appropriate recognition of the intrinsic nature of ecosystems requires understanding of relations between the organisms and the environment as well as within the environment itself. A natural consequence is the requirement for targeted influencing and use of the forest environment. The issue has already been broadly discussed: PETRÍK (1978, 1988) , STŘELEC (1991 STŘELEC ( , 1992 , SMOLEN (1976) , TUŽINSKÝ (1988) , MATĚJKA and HUZULÁK (1987) , KREČMER (1980) , VOLPERS (1989) , TER-GAZARJAN (1977) , and further exploration is expected.
The soil temperature data are important for the study of root systems in plant communities, of soil microfauna, soil-forming processes, soil water dissociation and vapour condensation -important factors influencing the ecosystem production.
MATERIAL AND METHODS
Research was conducted at the Ecological Experimental Site (EES) Kremnické vrchy Mts. in conditions of submontane beech forests. The ecological site comprises five monitoring plots with adjusted stocking, representing separate phases of shelterwood cutting. The EES is located in the forest district Kováčová, in Kováčová valley, at an altitude of 450-475 m above sea level. The areas of these partial plots (PP) range between 0.5 and 0.41 hectares. The size of all PP is 1.61 ha. The species composition in the EES stand in 1990 was as follows: 85% beech, 3% oak, 2% hornbeam and 10% fir. The locality after the regeneration-felling intervention in 1989 consisted of: plot H -clear cut, stand density 0.0, plot I -intensive felling intervention, stand density 0.3, plot S -medium intensity intervention, stand density 0.5, plot M -moderate intervention, stand density 0.7 and plot K -without any intervention, stand density 0.9. The parent stand is situated on a 17-20°slope, the mean tree height is 28 m, mean tree age 90 years. The details on the individual plots are in SCHIEBER and KOVÁČOVÁ (2000) , KUKLA (1993 ), JANÍK (1996 . The soil thermometers were placed at 5 and 20 cm below the soil surface, near standard climate-monitoring boxes. The values were registered at regular 7-day intervals. The collected data were evaluated using a program package Statistika. The production amounts of aboveground and belowground biomass were determined as in KUBÍČEK (1977) . The principle consisted in the choice and localization of five representative plots on each partial plot. These plots were used for a non-destructive observation of species diversity and of the number of individuals of the observed species. Sampling was performed close to the representative plots from an in advance marked H -clear cut area, I -intensive felling intervention, S -medium intervention intensity, K -control plot, M -moderate intervention intensity Table 1 to be continued transect. Plant communities of the plots H, I, K belong to the association Carici pilosae Fagetum and those of the plots S and M to the association Dentario bulbiferae Fagetum. Observing the belowground biomass production, we applied the method according to FIALA (1987) . The method was based on the separation of rhizosphere from the aboveground part at the place of interface between the atmosphere and the soil surface. Removing the undesired mixtures, the laboratory processing and calculation per unit area were used to obtain the data on production abilities of the observed plant species. The impact of temperature on biomass production in herbs was evaluated using analysis of variance and regression analysis.
RESULTS AND DISCUSSION
As we can see in Table 1 , the soil temperature in the submontane beech stand at the EES reached maximum values at both soil depths mainly in August. Minimum temperatures were measured in February. The only exception was 2002, when the minima on all partial plots were recorded in January. Minus values to -1.1°C were measured only in the upper 5cm layer. At the 20cm depth minus values were observed in February 2003, on plots I and S. SMOLEN (1976) stated that the forest soil got frozen only in its uppermost 2cm layer, the other soil layers maintaining positive values all the year round. The author also reported that the soil freezing was dependent on its heat conductivity. Measurements proved that the day heat transport into deep soil layers was substantially higher on an open area compared to the forest stand. On the other hand, the reverse flow in night was also more intensive on the open area. The snow cover thickness also plays an important role. Ten years after the cutting, we can see that the differences in temperature in the upper 5cm soil A very similar situation is at a 20cm depth where we recorded even smaller differences. Larger differences were between the years: at 5cm depth they ranged between 0.36 and 0.5°C, at 20cm depth 0.52-0.69°C. Table 2 summarizes the statistical measures of amount and symmetry. Key important is variation in mean annual temperatures whose values did not exceed 4% at both the tested depths. The Student's t-test did not reveal any significant differences in soil temperature on the same plots between the years. On the other hand, there were highly significant differences between the plots even in the same year. The largest differences were found between the clear-cut and the forested plots. All the testing results are summarized in Table 3 . Regression and variance analyses were also tools for assessment of the influence of soil temperature at depths of 0.05 and 0.20 m on biomass production in herbs. The obtained differences revealed the high significance of the examined factor. The results are presented in Tables 4 and 5 .
CONCLUSION
We can summarize that the minimum soil temperature values at 0.05 and 0.20m depths were recorded in February, maximum ones in August. The soil gets frozen only to the depth of 0.05 m, exceptionally to 0.20 m -in dependence on the snow cover. It has been shown that the time factor is determinant for mitigation of extreme values of soil temperature, primarily on the open area. One year after the intervention, the maximum mean temperature of soil, about 17°C, was in August at 0.05 and 0.20 m, 10 years later, 7-8°C. This phenomenon was caused by the succession of plant species at the site, and by the creation and growth of successive parent stand. Such phenomena have mitigating effects on extreme values of temperature characteristics. The differences between the years on the same plots are not significant; on the other hand, there are significant differences between the individual plots -primarily between the clear-cut plot and forest stands of different density. Regression analysis revealed a very close dependence of biomass production in herbs on the soil temperature. Nevertheless, as for the statistical tools, I feel necessary to add that the nature of all the studied processes is exclusively biological; they cannot be planned or repeated identically. We are aware of possible problems connected with the result misinterpretation. However, they can provide us with tools for evaluation and forecasting of some events and causal relations and then setting them under a conscious control. We would like to reach with this paper a contribution to a more complex understanding of individual environmental phenomena and processes.
